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Response to Arguments 
Applicant has argued that Nitsu does not teach or suggest the passivating of polysilicon 
by a step of annealing using a gas which contains F, or CI, or 02 or N2. 
This argument is respectfully found to be not persuasive for the following reasons. 
Nitsu teaches a thermal treatment at elevated temperature(col. 3, lines 25-33)as cited in 
the rejection in the previous Office Action, which is an anneal step, as an anneal step is 
a heating step. 

With respect to the use of one of the recited gases, Nitsu teaches that fluorine is one of 
the atoms that can be introduced (col. 3,lines 20-23) and that this introduction can be in 
the vapor phase(col. 4, lines 1-4), as cited in the previous Office Action, so that the 
introduction can be not only implantation but also vapor introduction. The thermal 
treatment then passivates the polysilicon(col. 3, lines 62-67) using the atom which was 
introduced in the vapor phase. 

Applicant has further argued that Nitsu does not teach or suggest that this is carried out 
in one step. 

This argument is respectfully found to be not persuasive because the claim does not 
recite that this is carried out in one step. The claim recites "using a fluorine-containing 
gas...". The anneal disclosed by Nitsu does use a fluorine-containing gas, because it 
is the exposure to the fluorine-containing gas which makes the anneal result in the 
passivation of the polysilicon. as disclosed in col. 3.lines 62-67 "the atom is combined 
with a silicon atom having a dangling bond existing on the crystal grain interface of 
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polysilicon by the thermal treatment, and the dangling bond of the silicon atom can thus 
be passivated". 

Applicant has further argued that Iran teaches hydrogen passivation. 
This argument is respectfully found not to be persuasive because Iran discloses 
nitrogen(col. 4, lines 45-51) , and the claim requires a nitrogen containing gas. so that 
this limitation is satisfied. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, and 5 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Niitsu (US 5.137.839). 

Niitsu discloses the steps of forming a polysilicon layer(col. 3. lines 13-14), and carrying 
out a thermal treatment(col. 3,lines 27-28), which satisfies the limitation of an anneal 
step. There is introduced to the polysilicon fluorine(col. 3,lines 20-22), which can be 
introduced in the vapor phase (coL 4,lines 1-5) which satisfies the limitation of the 
exposure to a fluorine-containing gas. It is disclosed that the polysilicon is thereby 
passivated (col. 3, lines 40-44) because the combination of the fluorine atoms which are 
introduced with the dangling bonds of the polysilicon is a passivation. 
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Claims 1,2,4,7.8,9,11, 14. and 16-19 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Tran, et al. (US 5,534,445). 
Iran, et al disclose the formation of TFTs(col. 1, lines 15-16). 

Tran, et al disclose depositing amorphous silicon(col. 4,lines 8-9, annealing in nitrogen 
at 620 degrees C(col. 4,lines 10-11), fonning a gate dielectric(col. 4,lines 20-23). There 
is an anneal step in nitrogen-containing atmosphere at 400 degrees C(col. 4,lines 38- 
40). The anneal is a furnace anneal, so that it is at atmospheric pressure(col. 4, lines 
15-17). A gate dielectric is formed(col. 4, lines 20-21). a gate is formed(col. 4,lines 25- 
28), and a source and drain are doped in the polysilicon layer by implantation(col. 
4,lines 25-29). There is an anneal step in nitrogen-containing atmosphere which 
Includes the activation of the source and drain, as it is disclosed by Tran, et al that the 
anneal improves the contact of the source and drain(col. 4,lines 40-43), which would 
indicate that the source and drain are activated. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 
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1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 6, 8, 12, and 13 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Niitsu, as applied to claim 1 above. 

Niitsu does not teach the recited gases nor the formation of a thin film transistor. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have used fluorine as the fluorine gas source in the invention taught by 
Niitsu because Niitsu teaches that vapor phase may be used, and teaches that fluorine 
or fluoride is used to passivate the polysilicon in the portions of Niitsu cited above and 
fluorine gas is a well known source of fluorine in the art. 

With respect to the fact that Niitsu does not teach a thin film transistor, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to have used 
the process taught by Niitsu in the formation of thin film transistors because Niitsu 
teaches that the dangling bonds of polysilicon are passivated and that this affects the 
size of the grains(col. 1 .lines 35-46), which is also important in the formation of TFTs, as 
is well known in the art. 

Claims 3 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tran, et al as applied to claims 1 and 8 above and further in view of Yamazaki, et 
al.(US 5.840.600). 

Tran, et al is silent with respect to the recited pressure range. 
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Yamazaki, et al disclose the treatment of a TFT with NO.sub.x or with NH3(abstract 
and col. 13, lines 10-20 and 33-40). Yamazaki, et al further teaches that In the 
furnace(col. 14, lines 53-55) the pressures can be 1-15 atm, which Yamazaki, et al 
teaches will affect the rate of the process(col. 10, lines 22-27). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have used pressure In the recited range in the process taught by Tran, et al 
because Yamazaki et al teaches that the pressure can be adjusted and will affect the 
rate of the process. In view of the teaching of Yamazaki et al the pressure is a variable 
of the art in the process which one of ordinary skill in the art would be able to determine. 

Claim 20 is rejected under 35 U.S.C. 102(b) as being anticipated by Yamaguchi 
etal(US20010023091A1). 

Yamaguchi et al discloses the steps of forming a polysilicon layer on a substrate 
(paragraph 0081 discloses forming an amorphous silicon layer which is then crystallized 
to form polysilicon layer). Forming a gate insulating film(paragraph 0082). Fonning a 
gate(paragraph 0080). Doping the source and drain using the gate as a mask(Flg. 3B). 
Introducing fluorine of chlorine into the source and drain regions(Fig. 3C and 
paragraphs 0036 and 0081 , in which paragraph 0081 illustrates the process step, and 
paragraph 0036 discloses that fluorine or chlorine can be used instead of hydrogen). It 
is seen in Fig. 3C and 3D that the step is before the formation of the source and drain 
electrodes. 

Yamaguchi et al is silent with respect to passivation. 

Niitsu discloses that fluorine anneal passivates the polysilicon(col. 3, lines 40-44). 
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It would have been obvious to one of ordinary skill in the art at the time of the invention 
that the process taught by Yamaguchi et al passivates the polysijicon, as taught by 
Niitsu. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final acfion and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Caridad M. Everhart whose telephone number is 571- 
272-1892. The examiner can normally be reached on Monday through Fridays 7:30- 
4:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, B. Baumeister can be reached on 571-272-1722. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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